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MB c A/MTenbHOCTbK> MMnynbca 5* 10" -IO m nMKOr- 

11 12 • 

bom MoujHOCTbK) 10 -10 BT ; MMnym>c HanpfOKeHMfl c 
KOTOporo noAaeTcn Ha ahoahhm npoMewyTOK. KaTOA 
2 flMOAHoro npoMe>KyTKa BbinonHeH b BMfle AwcKa, Ha 
TOpue KOToporo, o6paiueHHOM k aHOAy 3, o6pa30BaH 
KonbueBOM Bwayrv cpeAHMM paAMyc KOTOporo cbh33h 
c paccTOAHMeM KaTOA-aHOA n 3/ietapMHecKMMM napa- 

MGTpaMM AMOAa cooTHOtueHMeM I = 1 0 4 * RV/d-vr, 
rae I — tok nysKa, A; R - cpeAHMM paAwyc Bbiayna Ka-^ 
TOAa, cm; d - 3a3op KaTOA-aHOA cm; U - CKOpoctb 
ABwmeHMfl ansKTpOHHOM nna3Mbi, paBHan 

(4-6)* 10 6 cm/c,t - AHMTenbHOCTb MMnynbca Hanp*~ 
M<eHMa c; V - HanproKeHMe Ha amoahom np6Me>KyTKe p 
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mB. npy 3tom OTHOiueHMe R/d npMHRTo b MHTepsane 
10 - 30, a UJMpMHa KonbUeBoro BucTyna KaTOAa I mmc- 
nemo paBHa BemmwHe flapMopoBCKoro paAnyca>; 
MMnynbC BbicoKoro HanpHweHMn C03flaeT b amoahom 
npoMe>KyTKe nyMOK anetapoHoa KOTopufr (fcoKyaipy- /■ 

eTCfl C06CTB6HHblM MaTHHTHblM flOflSM T0K3 B pa3pflA" 

; hom npOMe>KyTKe Ha cfed/ibre aHOAa 3 b nwHp toeHee 
1 mm. nonyMeHHbM b pe3ym,TaTe 83aMM6AeftCTBMn 
aneKTpoHHbro nynfca 5 . c (bonbrow aHOAa 3 noTOK 
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peHTreHOBCKoro M3/iyHeHMfl 6 nonaAaeT Ha bxoahom 
Tppeu peHTreHOBCKOM nnH3bi 7 w npeo6pa3yeTCfl b 
cna6opacxbAm4MMC« (cxoAfliUMKcn) nynok rtoriyHeH- 
Hbiw Ha BwxoAe reHeparopa nyMOK peHTreHOBCKorp 
M3/iyqeHM« ncno/ib3yeTcn aha pa3HMHHbix AkiarHocrM— 
MecKwx uenew h npeAnomMTenbHO b o6nac™ msah— 
UMHbi B nocneAHeM cnynae b KasecTBe MaTepwafia 
(feonbro aHOAa ncnonb3yeTcn naHtaH. 2 3A(J)-nbr, 1 m 
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H3o6peTeHwe othocmtc* k peH-rreHo- 

BCKOtf TeXHMKe M MO>KeT 6blTb MCnO/lb30BaHO B 

fluarHpCTwwecKMx cMCTeMax c bucokmm npo- 

CTpaHCTB6HHblM M BpGMeHHWM pa3peuieHMeM 
• "8 MeflMUMHe. / 5 

l/l3BecTHa MMKpo<})OKycHafl peHtreHo- 
BCKaa Tpy6Ka ( no3BO/iHK>mafl no/iyMarb mm- 
ny^bCHbi^ noToic peHTreHOBCKoro M3^yqeHMfl 
- 6o/ibtuoCi n/ioTHOCTM. Tpy6Ka c6Aep>KWT Karon. 

BK/llOMa*OmMtf Ha K3/1 bH bi LI 3/1 e Me HT, SMMTTMpy- 10 
K)U4Mft 3/ieKTpOHbl M yCKOpflJOlUMll 3/ieKTpOA. 
nOAK/lKDHeHHblrt K BblCOKOBO/1 bTHOMy MCTOMHM" 

Ky MMnynbcHoro Hanpfl*ceHWfl. Ahoa Bbino/i- 
HeH b BMfle MeTa/i/iMMecKoft- 4>o/ibrw. 
HMnynbCHbi^ 3/ieKTpoHHbifl nyMOK nocTynaeT 15 
Ha 4>o/ibry aHOAa u npoKwraeT ee, ucnycxaa 
npn 3tom noTOK peHTreHOBCKoro M3/iyseHwa. 
Oo/ibra aHOAa 3aicpen/ieHa b AepxaTe/ie Ta- 
kmm o6pa3*)M, mto oOecneMMBae-rcs* ee waro- 
Boe nepeMeiMeHwe, cooTBeTCTByiou4ee 20 
nacTOTe MMnyyibcbB HanpHKeHM* mctohhwo. 

M3BecTeH MMnynbCHwii peHTreHOBCKMii 
reHepaTop. b kotopom ucno/ib3yeTCfl Mera-. 
Bo/ibTHw^ MMny/ibCHb!* reHepa*rop Hanpflke- 
Hnq c napaMerpaMM: Hanp«>KeHMe Ha AMOAe 25 
V=12 MB, MaKCMMa/ibHbiw tok 1=200 kA m/vim- 
Te/ibHOCTb MMny/ibca t: =70 hc* flpw stom b 
cneKTpe peHTreHOBCKoro M3/iyMeHMfl coAep- ; 

>K3TCfl npeWMymeCTBeHHO KBaHTbl BblCOKHX 

SHeprnPi. a. a*i* noBbiiueHi/m 3({><J>eKniBHocTti .30 
Mcno/ib30saHMfl BwcoK03HepreTMMHoro (12 
MB) 3/ieKTpbHHoro nyMKa ucno/ib3yeTcn koh- 

BepTOp 3HaHMTeilbHO^ TO/lU4MHt>l, AOnO/IHM- 

Te/ibHO cpe3a*oimiti Mnn<y»o nactb cnexTpa 
peHxreHOBCKnx kbbhtob. 35 

Han6o/iee 6/iu3Koft k n3o6peTeHwb ab/th- 
eTcn peHTreHOBCKan Tpy6Ka, b Koiopotf iotoa 
Bbino/iHeH b BMAe Uw^MHApa, 66paiUeHHoro 

TOPMOM K aHOAy* BbinO/lHeHHOMy B BMAe AHCK3. 

M3 Bb/ib4>paMOBOfi <t>o/ibrn, ycTaHosneHHOMy '40 
nepneHAMKy/ijipHo w CMMMeTpMMHo ocw Kara- 
. Aa: Tpy6Ka nMeeT OTHocwTe/ibHo Manoe Mex- 
3/ie KTpOAHoe paccTOflHue ( ~ 5 mm), a 
npw/iaraeMoe HanpnxeHne b wMny/ibce co- 
CTaB/i«eT ao 150 kB. 45 

Oah3ko AaHHaji peHTreHOBCKan Tpy6Ka He 
MO>KeT oSecneHMj AOCTtwceHM* ue/iw npeA/ia- 
raeMoro H3o6peTeHnfl, Tax KaK ona paccMMTa* 
Ha na Hanpa>KeHne Ha Tpn nopaAKa MeHbiuee, 
weM ncno/ib3yeMoe b AwoAe npeA/iaraeMoro 50 
reHepaTopa. KpoMeToro, npwMeHeHwe b npo- 
TOTwrie aHOAa M3 BO/ib({>paMOBOtf <{>o/ibrn orpa- 
hwhmb aeT B03MO>KHOCTb no/iyneHust 
y-KBaHTOB c SHeprweft 33 ksB. 

Ue/ibK) M3o6peTeHMfl Ha/ifleTCH noBbitue- 55 
Hue MHTeHCMBHocTM reHepwpyeMoro M3/iyse- 
HMA, y/iymueHne Bp eMe h ho ro w 
n pocTpaHCTBeH Horo pa3peujeHi/m npwpeHTre- 
Horpa<t>wp0B3Hi/iw. Hcno/io30BaHwe u3o6pere- 



HMfl a lyjeAMUMHe o6ecneHMT npogeAenwe ium- 
POkmx AnarHOCTimecKMx Mcc/ieAOBaHM^ c 

MeHblliMM PMCKOM f\I\S\ naUMCHTOB ripH 3HdMli- 

TenbHOM CHuxeHun saTpaT. 

3TOrO B MMny/lbCHOM peHTreHOBCKOM 

reHepaTope ncno/ib30BaH MMny/ibCHbifl reHepa- 
Top MeraBO/ibTHoro Hanpfl^eHUfl b MHTepBa/ie 
0,3-3 MB c A^HTe/ibMocTbio MMny/ibca 5 > 10" 8 - 
-10 c. a A^MHa ycKopqiomero npoMe>KyTKa m 
reoMeTpufl KaroAa peHTreHOBCKoro BaicyyMHoro 
AHOAa Bw6paHbi m yc/iOBHH crxnABaHn* smmt- 
twpyeMoro k3toaom nyska a/ieicrpoHOB MarHMT- 
hwm no/ieM co6cfBeHHoro TOKa b n«THp 
AnaMe T p OMf MeHee MM/i/inMerpa, Ha aHOAe npn 
TOKe wepe3 ycKOppjouiMft npoMexyTok. npeBw- 
LuatbiiieM tok Anhty&ena. . 

/J/ifl noBbiiueHMfl 3<|>c[)e ktm b h octm mcam- 

UMHCKMX AWarHOCTHWeCKHX MCC/ieAOBaHMft 

npocTpe/ibHbiti aHpA Mo*ceT 6uTb Bbino/iHeH 
M3 ziaHTaHOBOM <J)o/ibrn ToTimiiHoti 40-80 mkm. 

Ha BbixoAe paexoA»iuerocfl noTOKa kb3h- 
tob Moxer 6wTb ycraHpB/ieHa KOHMeHTpujpyio- 
maa peHTreHOBCKan /iwH3a. ^ 

Ha nepTe^ce M306pa>KeHa ko HCTpy kti^ b- . 
Has cxeMa reHeparopa. 

MMny/ibCHbjPi peHTreHOBcxvift reHepaTop 
coAepxwTMMny/ibCHbiM reHeparap 1 BwcoKoro 
rianpflxeHUfl c Be/inMUHoti HanpnxeHun 0,3—3 
MB, peHTrenoBcxfri^ BaicyyMHWM amoa g amcko- 
BblM KaTOAOM2, MMeiOUiMM Ko/ibuesoPi BWCTyn, 
3MMTTMpyK)lAMM 3/ieKTpOHbl," M npOCTpe/lbHWM " 
BHOAOM 3, BbinO/iHeHHWM 8 BMAe m e Ta /i/i M m e ~ : 

ckom <t>o/ibrn t 3aMwxaTe/ib 4 uenw peHTreHb- 
BCKyk) KOHi^eHTp up y to my to /iMH3y 7. Ha 
nepTOKe TaK^Ke noxa3aHbi o6/iacTM pacnpocT-: 
paHeHMH M3/iyweHWM: nysoK 5 3/ieKTpoHOB, 
nepanHHoe peHTreHOBCKoe M3/iyMeHwe 6,'c<f>o- 
KycupoBaHHoe peHTreHOBCxoe n3nyMeHne 8; ' , 
Tonwytna m aTOMHWM cocTaB cJ>o/ibrn ano-. 
Aa Bw6paHbi M3 yc/iOBMA no;iyMeHH5? Maxcw- 
Ma/ibHpro BbixoAa peHTreHOBCKoro H3/iyqeHMfl 
onpeAe/ieHHoro cneKTpayibHoro cocTaaa. Ta»c ( r 
A^fl MaTepna/ia 4>o/ibrw ( aTOMHwft cocTas koto- 
poro xapaKTepM3yeTC» Be/iMMWHofl Z b npeAe- 
/iax 40-60, a napaMeTp3aMarHMHeHHocTM 1/l a 
b npeAe/iax 3-10 # onTHMa/ibHaa no BbixoAy 

KB3HT0B TO/lU4MHa <J>0/IbrM 6yAeT HaxOAMTbCfl B 

MHTepaa/ie 40-80 mkm. 



TeoMeTpMHecKMe pa3Mepw AHOAa m ero 
3/iexTpnMecKtie napaMeTpw cb«33hw cootho- 
LueHt/ieM 1=1 0 4 RV/d-v r , >Ae I -tok nysxa, A; 
R - cpeAHMfi paAnyc BwcTyna xaroAa, cm; d -~ 
se/i mm n Ha 3a3opa k3toa - aHOA. cm; v - cko- 
pocTb ABMxeHMA 3/ieKTpoHHow n/ia3Mbi, paB- 
H3H (4-6)1 0 6 cm/c; r- A/iMTe/ibHOCTb MMny/ibca 
HanpsDKeHMfl, c; y - HanpaxeHvie Ha amoahom 
npoMexyrKe, MB. 
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MMny/ibCHwft peHTreHOBCKMft reHepaTOp 
pa6of aeT c/ieflyjoiuiiM o6pa30M. 

reHeparbpoM 1 ewcoKoro Hanp**ceHM* 
co3AaeTCfl Ha a^oahom npoMexynce MMny/ibC 
Manp«5«eHM$i b Awana30He 0,3-3 MB c a^m- 
Te/?bH0CTbK> b MHTepBa/ie 5 * 10"^-10~ 7 c. B 
npoMeacyTxe icaTOA-aHOA C03AaeTca noTOK 
sneKxpoHOB, cxoAflujtirtcfl noA Ae&CTBtieM 
MamMTHoro no/ia coGcTBeHHoro toio Ha aHO- 
Ae3 b n«THo AwaMeTpoM, MeHee MM/i/iMMerpa, 
npw toxe Mepe3 amoa. npeBbiwaioineM tok 
A^b4>BeHa, c n/iOTHocTbK) ao 10 7 A/cm . 

CD o p m y n a m 3 o 6 p e t e h m a 

1 ^Mny/lbCHbllTl PEHTTEHOBCKHlTl 
FEHEPATOP, C0Aep>KaiHM^ MMny/TbCHWM 
reHeparop BwcoKoro HanpaaceHii* w peHT- 
reHOBCKMft aaKyyMHbr^ amoAv CHa6>KeHHbi& 
KaroAOM c Ko/ibueBOft SMMrnipyiomefl 
9/ieKTpOHbl KpQMKOrt m npocTpe/ibHbiM 
3HOAOM B BWAe MeTa/l/lMMeCKOtf <|>0/lbrw, 

omjitwatoiiiHficfi TeM, mto. c He/ibto noBbi- 
tueHUfl MHTeHci/iBHocTw reHepwpyeMoro M3- 
/lyMeHMw, y/iyMLueHMfl BpeMCHHoro w npo- 
CTpaHCTBeHHoro pa3peiueHMfl npw 
peHTreHorpa<t)npoBaHMn, ucno/ibaoBdH mm- 
ny/ibCHbiA . reHepaxop MeraBO/ibTHbro Ha- 
npfl^eHMfl Ha 0,3 - 3,0 MB c /yi^e/ibHo- 
CTbio MMny/ibca 5 • TO 8 - 10~ 7 c, a 
AflMHa ycKopj?K)iaero npoMexyTKa w reo- 
MeTpufl KaTOAa peHTreHOBGKoro BaicyyMHO- 



npM B3aMMOAe^CTBMM pG/lPTM BMCTCKMX 

3/ieKTpoHOB nynKa 5 c n/iaaMOfl, o6pa30BaH- 
hoA M3 MaTepna/ia aHoAHoflf 4>o/ibrn (aHOA 3), 
ocyiAecTB/ineTCR reHepauwa peHTreHOBGKoro 

5 M3/iyMeHH5? 6. 

PacxoAflu^nftcn rotok peHTreHOBGKoro 
M3/iyHeHMfl 6 3ax8aTbiBaeTC5v bxoahum topuom 
Kann/i/ijipoB peHTreHOBCKOft /iMH3bi 7, MMeio- 

10 mefl yron 3axsaTa 25-30°, m npeo6pa3yeTCfl b 
c/ia6opacxoA»iUM^Cfl (cxoA«ujMflc$0 nynoK 8, 
n/iOTHocTb KBaHfOB KOToporo b 30He wcc/ieAy- 
eMoro o6teKTa yBe/itmuaaeTCst a 10-100 pa3. 

15 ro AMOAa Bbi6paHw na yc/iOBwq cran/iBa- 
HMn 3MMTTnpyeMoro KdTOAOM nyMKa 
3/ieKTpoHOB MarHMTHWM no/ieM C06CTBeH- 
Horo tokcJ b nflTHo AwaMerpoM Menee 1 
mm Ha aHOAe npn TOKe nepe3 ycKopaio- 
mutf npoMe>KyTOKv npeBbiiuaiGLMeM tok 

^ u A/ib<t)BeHa. 

2. TeHepaTop no n.f, omnw3foti4HMCx 

TeM, HTO, C Ue/tbK) nOBblUieHllfl 3<t>4>eKTMB- 
HOCTM npM MeAMMMHCKMX AMarHOCTMHeCKMX 

25 MCC/ieAOBaHMflx, npocTpe/ibHbift aHOA bw- 
no/iHeH H3 ziaHTaHOBOM <J)0/ibrn to/iluhhom 

40 - 80 MKM. . 

3. reHepaTop no nn. 1 m, 2, omnma- 
jomuficn TeM. mto b Hero BBe^eHa koh- 

30 ueHTpupyiomaa peHTreHOBCKafl /iMH3a, 
pacno/ioxceHHaa 3a npocrpe/ibHUM aHO- 

AOM. 



CocTaBHTe/ib K.6aftrapuH 
PeAaKTOp M.Ko P o6ko TexpeA M.MopreHra/i Koppeicrop CnaTpymeea 

3aKa3910 _ Tupax ~ fl AnncHoe 

Hno TIomck" PoenaTenra 
113035, MocKsa, X-35. Payujcxan Ha6 , 4/5 



npoM3BOACTBeHHo-M3AaTe/ibCKMf% KOM6nHaT "HaTeHT-, r. y^KropoA, y/i.rarapMHa, 101 
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Mesiats G.A. Generation of Powerful Nanosecond Pulses. M.: Radio and 
Communications Publishers, 1974, pp. 226-227. 
(54) PULSE GENERATOR 

(57) Essence of invention: a generator comprises a high-volt voltage source for 0.3 to 
1.5 MV with a pulse duration of from 5-10" 8 to 10" 7 s and a peak pulse power of from 
10 11 to 10 12 W, and a voltage pulse of said source is supplied to a diode gap. A cathode 

2 of the diode gap is made as a disc on whose face end faced an anode 3 an annular 
projection is formed whose average radius is connected with a cathode-to-anode 
distance and electrical parameters of a diode by the relationship I = 10 4 -RV/d-vx, where I 
is a beam current A; R is an average radius of the cathode projection, cm; d is a 
cathode-to-anode gap, cm; v is an electronic plasma motion velocity equal to (4-6)-10 6 
cm/s; t is a voltage pulse duration, s; V is a diode gap voltage, MV. In this relationship, 
the ratio R/d is taken to be within the interval of from 30 to 50, and the width e of the 
cathode projection is numerically equal to a value of Larmor radius. The high-voltage 
pulse creates an electron beam in the diode gap, said electron beam being focused into 
a spot less than 1 mm by own magnetic field of current in a discharge gap on the anode 

3 foil. A X r ray radiation stream 6 obtained as a result of cooperation of the electron 



2 

beam 5 with the anode 3 foil comes to an input face end of a X-ray lens 7 and is 
converted into a weak-diverging (converging) beam. The X-ray' radiation beam obtained 
at an output of the generator is used for different diagnostic purposes and preferably in 
medicine. In the latter case, lantern is used as a material of the anode foil. 2 dependent 
Claims. 1 Figure. 

The invention relates to X-ray engineering and can be used in high spatial and 
time resolution diagnostic systems in medicine. 

Known is a microfocus X-ray tube allowing to obtain a X-ray radiation pulse 
stream of a high density. The tube comprises a cathode including an incandescent 
element emitting electrons and an accelerating electrode coupled to a high-volt pulse 
voltage source. The anode is made as a metal foil. The pulse electron beam comes to 
the anode foil and burns it through, thereby emitting the X-ray radiation stream. The 
anode foil is secured in a holder such that the stepped movement of the foil is provided 
and corresponds to a voltage pulse frequency of the source. 

Known is a X-ray pulse generator which use a megawatt voltage pulse generator 
having the following parameters: a diode voltage V = 12 MV; a maximum current I = 200 
kA; and a pulse duration x = 70 ns. At the same time, the X-ray radiation spectrum 
contains advantageously high-energy quanta and, to improve effectiveness of using the 
high-energy (12 MV) electron beam, a converter of a considerable thickness is used that 
additionally cuts a soft portion of the X-ray quanta spectrum. 

The closest to the invention is a X-ray tube in which a cathode is made as a 
cylinder faced with its face end an anode made as a disc of a tungsten foil and mounted 
perpendicularly to and symmetrically with an axis of a cathode. The tube has a relatively 
small interelectrode distance (-5 mm), and an applied voltage in a pulse is up to 150 kV. 

However, this X-ray tube cannot provide the achievement of the aim of the 
proposed invention, because said tube is designed to operate at a voltage that is three 
orders lower than that used in the diode of the generator ^iHe invention. Additionally, 
use of the tungsten foil anode in the closest prior art solution restricts the ability to obtain 
y-quanta having energy of 33 keV. 

The aim of the invention is to increase the intensity of generated radiation, and to 
improve the time and spatial solution in roentgenography. Use of the invention in. 



3 

medicine will provide carrying out wide diagnostic studies with less risk for patients and 
at considerably reduced costs. 

For this purpose, the X-ray pulse generator use a pulse generator of megavolt 
voltage within the interval of from 0.3 to 3 MV with a pulse duration of from 5-10" 8 to 10" 7 
s, wherein an accelerating gap length and a cathode geometry of an X-ray vacuum 
diode are selected from the condition that a magnetic field of an intrinsic current 
constricts the electron beam generated by the cathode into a spot of a diameter less 
than 1 mm on the anode at a current through the accelerating gap higher than the Alfven 
current. 

To improve the effectiveness of medical diagnostic studies, a through- 
transmission type anode can be made of a lantern foil of from 40 to 80 jam thick. 

It is possible to mount a concentrating X-ray lens at an output of the diverging 
quanta stream. 

The drawing shows a structural diagram of a generator. 

A X-ray pulse reactor comprises a high-voltage X-ray pulse generator 1 having a 
voltage value of from 0.3 to 3 MV, a X-ray vacuum diode having a disc cathode 2 that 
has an annular electron-emitting projection and a through-transmission type anode 3 
made as a metal foil, a circuit switch 4, and a X-ray concentrating lens 7. The drawing 
also shows radiation propagation areas: an electron beam 5, a primary X-ray radiation 6, 
and a focused X-ray radiation 8. 

A thickness and atomic composition of the anode foil are selected from the 
condition of obtaining a maximum output for the X-ray radiation of a determined 
spectrum composition. Thus, the foil thickness being optimum by quanta output will be 
within the interval of 40 to 80 urn for a foil material whose atomic composition is defined 
by a value Z within 40 to 60 and a magnetization parameter 1/l a within 3 to 10. 

The geometrical dimensions of the diode and its electrical parameters are 
connected by the relationship I = 10 4 -RV/d-vx, where I is a beam current, A; R is an 
average radius of the cathode projection, cm; d is a cathode-to-anode gap, cm; 
V is an electronic plasma motion velocity equal to (4-6)-10 6 cm/s; x is a voltage pulse 
duration, s; V is a diode gap voltage, MV. 

The X-ray pulse generator operates as follows. 



The generator 1 creates within the diode gap a pulse of voltage within the range 
from 0.3 to 3 MV with a duration within the interval of from 5-1 0" 8 to 10~ 7 s. There is 
created the electron beam in the cathode-anode gap, said beam converging at the 
anode 3 under action of the magnetic field of the intrinsic current into the spot of a 
diameter less than millimeter at a current through the diode higher than the AHVen 
current and with the density of up to 1 0 7 A/cm. 

CLAIMS 

1. A X-RAY PULSE GENERATOR comprising a high voltage pulse generator and 
a X-ray vacuum diode provided with a cathode having an annular electron-emitting edge 
and with a through-transmission type anode made as a metal foil, characterized in that, 
in order to increase the intensity of generated radiation and to improve the time and 
spatial resolution in roentgenography, used is a pulse generator of megavolt voltage for 
0.3 to 3.0 MV with a pulse duration of from 5-1 0" 8 to 10" 7 s, wherein an acceleration gap 
length and a cathode geometry of the X-ray vacuum diode are selected from the 
condition that a magnetic field of an intrinsic current constricts the electron beam 
generated by the cathode into a spot of a diameter less than 1 mm on the anode at a 
current through the accelerating gap higher than the Alfven current. 

2. A generator according to Claim 1, characterized in that, in order to improve the 
effectiveness in medical diagnostic studies, the through-transmission type anode is 
made of a lantern foil of from 40 to 80 jim thick. 

3. A generator according to Claims 1 and 2, characterized in that said generator 
includes a concentrating X-ray lens positioned behind the through-transmission type 
anode. 



